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Kilen, Kronprins Christian Land, contains the thickest and stratigraphically most complete Juras-
sic and Cretaceous sediment succession in North Greenland. This study revises and formalises the 
lithostratigraphic framework of these deposits. The work is based on recent extensive stratigraphic 
field work supplemented by photogeological mapping and biostratigraphic studies, and builds on the 
earlier stratigraphic work conducted mainly in the 1980s and 1990s. According to the new stratigraphic 
scheme, the more than 500 m thick Jurassic succession is divided into four formations. The poorly dated 
Gletscherport Formation comprises lagoonal heterolithic sandstones. The Mågensfjeld and Birkelund 
Fjeld Formations consist of shallow marine fine-grained sandstones of Bajocian–Bathonian and Kim-
meridgian age, respectively. The Kuglelejet Formation comprises mainly shallow marine sandy mudstone 
and sandstone of Volgian age and includes the mudstone-dominated Splitbæk Member. The Lower 
Cretaceous interval is estimated to be more than 1500 m thick and is divided into three formations. The 
Dromledome Formation comprises deep shelf to offshore transition, black mudstones of late Ryazanian 
to Hauterivian age. It is erosively overlain by unfossiliferous, fluvial and estuarine sandstones of the 
Lichenryg Formation. The overlying, late Aptian to middle Cenomanian Galadriel Fjeld Formation 
comprises six members, of which the Tågekyst and Kangoq Ryg Members occur in the Gåseslette area, 
whereas the Pil, Valmue, Stenbræk and Hondal Members occur in the Kilen Fjelde area. The Galadriel 
Fjeld Formation is characterised by interbedded mudstones and sandstones from offshore–shoreface 
environments. The 650 m thick Upper Cretaceous succession is assigned to the Sølverbæk Formation, 
which is undivided in the Gåseslette area and divided into the Skalbæk and Scaphitesnæse Members 
in the Kilen Fjelde area. The Sølverbæk Formation is dominated by marine mudstones and sandstone-
mudstone heteroliths of late Cenomanian to Santonian age. The new lithostratigraphic framework and 
significant biostratigraphic advances allow a closer correlation of the Mesozoic units between North 
Greenland and other Arctic basins. 
Keywords: Lithostratigraphy, Mesozoic, Jurassic, Cretaceous, Kilen, North Greenland, Wandel Sea 
Basin.
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The Wandel Sea Basin (WSB) is a fault-bounded 
Carboniferous–Lower Tertiary sedimentary basin in 
North Greenland (Dawes & Soper 1973; Håkansson & 
Stemmerik 1989; Stemmerik et al. 1998; Fig. 1), which 
forms a key area for the understanding of the Meso-
zoic stratigraphy of the Arctic. The basin contains a 
more than 3.1 km thick Mesozoic sedimentary succes-
sion (Svennevig et al. 2016), which records sedimenta-
tion on the western margin of the Svalbard–Western 
Barents Sea Basins and on the north-western flank 
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Stemmerik 1984) that forms one of the most complete 
upper Mesozoic onshore sedimentary records in the 
Arctic region. In particular, the presence of onshore 
Upper Cretaceous deposits is exceptional, considering 
that such deposits do not crop out elsewhere north of 
Hold with Hope in North-East Greenland (Kelly et al. 
1998) and are absent on Svalbard (Dallman et al. 1999). 
However, due to the remote location and arctic condi-
tions, the area has remained one of the least studied 
Mesozoic onshore sedimentary basins in the Arctic.
Pioneering stratigraphic works on the Mesozoic 
deposits in the WSB were conducted by E. Håkans-
of the Danmarkshavn Basin. Therefore, the area 
links the stratigraphy of North-East Greenland to 
the Svalbard and Sverdrup Basins and forms one of 
the closest onshore stratigraphic analogues for the 
offshore Danmarkshavn Basin and the north-western 
Barents Sea basin.
The WSB covers a number of geographical areas, 
from south-east to north-west: Holm Land, Kronprins 
Christian Land (including Amdrup Land, Kilen and 
Prinsesse Ingeborg Halvø), and eastern Peary Land 
(Fig. 1). The WSB contains a nearly continuous Middle 
Jurassic to Upper Cretaceous succession (Håkansson & 
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Fig. 1. A: Map of Greenland showing the position of the Wandel Sea Basin (framed area), the Danmarkshavn Basin (DB) and Hold 
with Hope (H). B: Map of the Wandel Sea Basin showing the main Mesozoic outcrop areas. The faults of the Wandel Sea Basin 
are oriented NW–SE. Kilen is located in Kronprins Christian Land and is bounded by an ice cap and the Greenland Sea (Grøn-
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Map based on Håkansson & Pedersen (1982), Bengaard & Henriksen (1986) and Henriksen (2003).
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erected preliminary biostratigraphic and lithostrati-
graphic divisions for these rocks. The main outcrop 
areas were identified at Kilen (Kronprins Christian 
Land) and in eastern Peary Land. In addition, several 
son and his co-workers (Håkansson 1979; Håkansson 
et al. 1981b, 1991, 1993, 1994; Pedersen 1991; Heinberg 
& Håkansson 1994; Dypvik et al. 2002). These studies 
mapped the main Jurassic–Cretaceous exposures and 
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Fig. 2. Simplified geological map of Kilen showing the main faults. Kilen Fjelde is the hilly area to the north-west (Fig. 3) and 
Gåseslette is the plain to the south-east (Fig. 4). Locations of the detailed maps (Figs 3, 4) are indicated. Modified from Svennevig 
et al. (2016).
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Upper Cretaceous succession. The previous lithostrati-
graphic names have been retained where possible. 
The former and new lithostratigraphic subdivisions 
are shown in Fig. 5.
The Kilen Area 
Kilen (‘the wedge’ in Danish) is a semi-nunatak within 
the ice cap Flade Isblink (Figs 1–2). Kilen extends for 
c. 10 km NE–SW and c. 40 km NW–SE and may be 
divided into the Kilen Fjelde area, with hills up to 500 
Cretaceous outliers with variable degrees of exposure 
were reported from Kap Rigsdagen, Frigg Fjord, De-
potbugt and Nakkehoved (Fig. 1; see also Nielsen 1941; 
Soper et al. 1980; Rolle 1981; Piepjohn & von Gosen 
2001, Piasecki et al. 2018, Svennevig 2018b).
The most complete and thickest Jurassic–Creta-
ceous sedimentary succession in the WSB is present 
at Kilen. Recent extensive field work and significant 
biostratigraphic advances have provided new insights 
into the stratigraphy of these deposits, which allow 
revision and formalisation of the previously erected, 
informal lithostratigraphic scheme. The revision has 
reduced the number of formations, especially in the 
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Fig. 4 for legend and abbreviations of lithostratigraphic units. Modified from Svennevig (2018a) and Svennevig et al. (2018).
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been recognised locally and are referred to the Isrand 
Formation (Alsen et al. 2017). The Jurassic and Creta-
ceous deposits have been subjected to intense tectonic 
deformation (Pedersen 1991; Pedersen & Håkansson 
m a.s.l. in the north-west, and the Gåseslette area, the 
lowlands bordering the sea in the south-east (Figs 3–4).
Kilen is dominated by Jurassic and Cretaceous 
sediments, although Triassic strata have recently 
* undated; ** includes strata formerly referred to the Iver Pynt Formation; *** includes strata formerly referred to the
Dipperne Formation. RB: Røde Bakker Beds. Fmd: Flagellarisslette mudstone.
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Fig. 5. Comparison between the lithostratigraphic subdivisions of the Jurassic and Cretaceous successions at Kilen by Pedersen 
(1991) and Håkansson et al. (1994) and the revised and formalised framework presented in this paper. The revised lithostratigra-
phy includes no groups and fewer formations. Tectonic boundaries separate the four members of the Galadriel Fjeld Formation 
in most of the Kilen Fjelde area (Figs 3, 6). Depositional boundaries between the Pil and Stenbræk Members, and between the 
Hondal and Skalbæk Members, are indicated in Figs 18, 23. See text for further discussion. 
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Many of the lithostratigraphic units at Kilen are 
fault-bounded and intensively faulted, and the age 
determination for some units is dependent on limited 
macrofauna. Moreover, some formations comprise 
coeval members that belong to different allochtho-
nous thrust sheets, which may have brought strata 
representing different depositional environments 
closer together than they were at the time of deposi-
tion. The members of the Galadriel Fjeld Formation 
exemplify such relationships (Svennevig et al. 2016, 
2017, 2018). Due to these complicating factors, the na-
ture of the formation boundaries, the thickness of 
the stratigraphic units and their correlation cannot 
always be stated.
In the revised lithostratigraphy, the deposits are 
assigned to eight formations of which one has six 
members, one has two members and one has a single 
member (Figs 5–6). The previous lithostratigraphic 
names have been retained where possible, but the use 
of four previous lithostratigraphic unit names, namely 
Iver Pynt, Anduin, Dipperne and Saddelfjeld, is dis-
continued. Definition of groups is not undertaken 
here. This awaits an improved understanding of the 
genetic stratigraphy of the entire succession, as well 
as correlations to the successions in other parts of the 
Wandel Sea Basin. 
The terminology of open coast wave- and storm-
influenced environments follows Pemberton et al. 
(2012). According to their scheme, the environment 
located below storm wave base is termed the shelf. 
The depositional environment located between storm 
and fair-weather wave-base is termed the offshore. The 
shoreface environment is located above fair-weather 
wave base. 
Finally, detailed documentation of depositional 
environments is beyond the scope of this paper, and 
only brief generalised summaries of depositional 
settings are presented here. Therefore, features such 
as facies and facies association divisions, detailed 
ichnological descriptions and palaeocurrent data will 
be addressed elsewhere.
Gletscherport Formation
New formation
Name and history. The formation is named after a 
nearby mouth of a glacier.
Distribution. The unit has a single exposure on the east 
side of the hill Mågensfjeld in Kilen Fjelde (Fig. 3).
Type section. The east side of Mågensfjeld constitutes 
2001; Håkansson & Pedersen 2015; Svennevig et al. 
2015, 2016, 2017; Svennevig 2018a). The sedimentary 
succession at Kilen has been variably exposed to 
thermal alteration that has commonly destroyed the 
dinocyst content, e.g. in Kilen Fjelde (Pedersen & 
Håkansson 2001; Svennevig et al. 2017, Pedersen et al. 
2018). The absence of dinocysts complicates the cor-
relations within different parts of Kilen, and to other 
sedimentary basins.
The Kilen area was affected by post-Cretaceous 
N–S compression, which folded the strata and divided 
the deposits into two thrust sheets (Svennevig et al. 
2016). As a result, many of the lithostratigraphic units 
at Kilen are fault-bounded and intensively faulted. 
Some formations comprise coeval members that be-
long to different allochthonous thrust sheets (Sven-
nevig et al. 2016; but see e.g. Håkansson & Pedersen 
(2015) for an alternative interpretation). 
Previous work
The pioneering stratigraphic work in Kilen produced 
a geological map that shows the distribution of 19 
formations in three groups of Jurassic and Cretaceous 
age (Fig. 5; Pedersen 1991). The map was accompanied 
by brief descriptions of lithology, thickness and age 
of the formations (Håkansson et al. 1993, 1994; Hein-
berg & Håkansson 1994), whereas type sections and 
boundaries of the formations were not described. The 
biostratigraphic framework based on the early collec-
tions of inoceramids and ammonites indicated that 
the formations range from the Kimmeridgian to the 
early Coniacian. Nine of the 19 formations were found 
to represent the middle Turonian to lower Coniacian 
(Håkansson 1994; Håkansson et al. 1994).
This study
This work is based on extensive field work by the 
Geological Survey of Denmark and Greenland (GEUS) 
on Kilen in 2012 and 2013, with supplementary data 
collection in 2016. A total of 30 sedimentological sec-
tions, 17 to 430 m thick, were studied in variable detail. 
The thicknesses indicated on the sedimentological 
logs are true thicknesses, with the exception of Fig. 31. 
The geographical coordinates of the type sections are 
based on WGS84. The geological ages of the formations 
are based on biostratigraphic work on ammonites, 
inoceramids and other bivalves, palynomorphs (di-
noflagellate cysts) and foraminifera (Fig. 6). The pho-
togeological mapping supported the identification of 
the tectonic boundaries between the formations, and 
the structural model provided estimates of formation 
thicknesses in areas without sedimentological logs 
(Svennevig et al. 2015, 2016, 2018). 
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organic matter, such as leaf and coal fragments, is very 
common. Synaresis cracks occur locally. The deposits 
are unbioturbated or variably bioturbated with a low-
diversity trace fossil assemblage. Typical trace fossils 
include Lockeia isp., Planolites isp. and Palaeophycus isp.. 
Escape and equilibrium structures are also found.
Depositional environment. Sediment structures suggest 
common wave influence with superimposed non-
oscillatory currents. Herringbone cross-lamination 
coupled with common heterolithicity suggest the 
presence of tidally modulated currents. The lack of 
bioturbation in many relatively low-energy facies 
indicates the presence of environmental stresses that 
commonly limited infaunal colonisation. The repeated 
occurrence of low-diversity trace fossil suites, which 
mainly comprise morphologically simple burrows 
such as Planolites, suggests that the main stress is 
related to low and/or fluctuating salinity. The in-
ferred depositional environment is a wave- and tide-
influenced, low-salinity to freshwater environment in 
a restricted setting such as a lagoon or bay.
the type section (Fig. 7). The exposed part of the type 
section is covered by the log Gp1 (Fig. 8A). The base of 
the exposure is located at 81°18’51.2”N, 014°03’26.3”W.
Thickness. The thickness of the formation is unknown. 
Photogeological mapping suggests that the formation 
continues below the scree and is >100 m thick (Sven-
nevig et al. 2016; Fig. 6A). The outcrop exposure is ~70 
m thick.
Boundaries. The boundaries are not observable.
Fossils and age. Plant fragments, but no marine fossils 
have been found. A pre-Late Bajocian age is tentatively 
suggested based on the stratigraphic relationship with 
the overlying Mågensfjeld Formation.
Lithological description. The formation outcrops as a 
poorly exposed tectonic sliver at the east-side foot 
of Mågensfjeld. The deposits consist of heterolithic 
sandstone showing variously developed wave-ripple 
cross-stratification, combined-flow ripple cross-lam-
ination, mudstone drapes and interbeds. Terrestrial 
Gletscherport Fm
Mågenseld Fm
Mf1
Gp1
?
?
Fig. 7. Type sections of the Gletscherport and Mågensfjeld formations. The Gletscherport Formation is a tectonic sliver exposed 
at the foot of the Mågensfjeld hill, Kilen Fjelde. Approximate locations of the logs Gp1 and Mf1 are indicated. The exposed cliff 
of the Mågensfjeld Formation is ~100 m high. View towards the west.
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Mågensfjeld Formation
Name and history. The unit was mapped by Pedersen 
(1991) and described by Håkansson et al. (1994) as an 
Upper Cretaceous formation. The name is derived 
from a prominent hill formed by this rock unit in 
Kilen Fjelde. The unit is here formalised and dated to 
the Middle Jurassic.
Distribution. The formation has a single exposure at 
Mågensfjeld, Kilen Fjelde (Fig. 3).
Type section. Mågensfjeld constitutes the type sec-
tion (Figs 7, 9). The exposed part of the type section 
is shown in the sedimentological log Mf1 (Fig. 8B). 
The base of the exposure is located at 81°18’47.5”N, 
014°04’07.9”W.
Boundaries. The boundaries of the formation are not 
exposed.
Thickness. The thickness of the formation is unknown, 
but estimated to be more than 150 m based on the 
photogeological interpretation (Svennevig et al. 2016; 
Fig. 6). The outcrop exposure is c. 100 m thick. 
Fossils and age. The fossils include ammonites, be-
lemnites, bivalves, plant fragments and coalified 
tree trunks. The formation is Middle Jurassic (upper 
Bajocian – Bathonian) based on ammonites, which 
include late Bajocian Cranocephalites cf. pompeckji and 
C. furcatus and Bathonian Arctocephalites sp. cf. delicatus 
or arcticus, Arcticoceras crassiplicatum, Cadoceras calyx, C. 
apertum and Kepplerites sp. cf. traillensis or tenuicostatus. 
Numerous large belemnites are commonly dissolved, 
leaving cavities sometimes filled with secondary 
calcite. Such belemnites were probably mistakenly 
interpreted as Late Cretaceous baculitids by Håkans-
son et al. (1993, their ‘Unit 7’). Bivalves include the 
inoceramid Retroceramus sp., that was probably like-
wise mistaken for a Late Cretaceous (early Coniacian) 
inoceramid (Håkansson et al. 1993).
Lithological description. A uniform sandstone succes-
sion comprising thinly bedded, fine-grained sand-
stone. Parallel lamination, ripple cross-lamination and 
cross-bedding are locally observed. The rock surface 
is typically weathered, which prevents observation of 
sediment structures. The sandstones are variably bio-
turbated with a low to moderately diverse trace fossil 
assemblage. Typical trace fossils include Diplocraterion 
isp., Phoebichnus isp. and Thalassinoides isp. Terrestrial 
organic matter such as complete leaves occur in places. 
Depositional environment. The sedimentological, ich-
nological and fossil data point to an overall shallow 
marine environment. The commonly high bioturba-
tion intensity and rarity of preserved wave- or storm-
generated structures suggest a confined setting, where 
oscillation currents were subdued. The interpreted 
depositional environments include protected lower–
middle shoreface environments and deltaic intervals.
Birkelund Fjeld Formation
Name and history. The unit was mapped by Pedersen 
(1991) and described by Håkansson et al. (1994) and 
Dypvik et al. (2002). Birkelund Fjeld is a hill named 
after the late professor Tove Birkelund, University of 
Copenhagen. The formation is here formalised.
Distribution. The main outcrop area of the formation is 
in the Dromledome and Birkelund Fjeld areas, Kilen 
Fjelde (Fig. 3).
Type section. The Dromledome anticline constitutes the 
type section. The exposed part of the type section is 
covered by the log BF1 (Figs 8C and 10). The base of 
the exposure is located at 81°15’15.5”N, 013°54’46.6”W.
Boundaries. The lower boundary is not exposed. The 
upper boundary is partially covered by scree but is 
seen as a sharp change in lithology from sandstone 
to the mudstones of the Splitbæk Member of the Ku-
glelejet Formation (Fig. 10). 
Thickness. Photogeological mapping indicates that the 
formation may reach a thickness of ~100 m below a 
scree slope (Svennevig et al. 2016; Fig. 6). The exposed 
part of the formation is more than 45 m thick.
Fossils and age. The fossils include ammonites, be-
lemnites and plant material. The formation is upper 
Jurassic (Kimmeridgian), based on ammonites which 
include the early Kimmeridgian Rasenia cymodoce (Hå-
kansson et al. 1994) and the late middle Kimmeridgian 
Amoeboceras (Amoebites) elegans (Fig. 6). 
Lithological description. A uniform, dark grey to black, 
very fine- to fine-grained sandstone. Weathered rock 
surfaces show a pale coating that locally obscures sedi-
mentary structures. The deposits, where visible, show 
parallel lamination, faint undulatory lamination, 
ripple cross-lamination and rare dune-scale cross-
bedding. Plant fragments are common, belemnites 
and ammonites occur locally. The lower part of the 
formation is characterised by the trace fossil Thalassi-
noides isp., whereas the top part contains common 
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current-generated structures, which could point to a 
sheltered setting such as an embayment or a bay. The 
sporadically bioturbated, stacked parallel laminated 
beds may point to a gravity flow origin and a proximal 
prodelta-like environment, particularly in the top part 
of the formation. 
Rhizocorallium isp. (see also Heinberg & Håkansson 
1994; Håkansson et al. 1994; Dypvik et al. 2002). 
Depositional environment. The fossil and trace fossil 
contents point to an overall shallow marine deposi-
tional environment. The deposits lack wave-generated 
sedimentary structures and comprise unidirectional 
Lithology
D Legend
Sedimentary structures Sedimentary structures
Low angle cross-stratification
Planar lamination/bedding
Fossils 
Fragment
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Fig. 8. D: Legend for all sedimentological logs in this paper. 
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Mf1
Birkelund Fjeld Fm
Splitbæk Mb
Kuglelejet Fm
BF1
Fig. 9. Type section of the Mågensfjeld Formation, Mågensfjeld hill, Kilen Fjelde. Height of the exposure c. 100 m. View towards 
the south.
Fig. 10. Type section of the Birkelund Fjeld Formation. Sedimentological log BF1 covers the exposed part of the formation (Fig. 
8C); its approximate location is shown. The log trace runs partly behind the ridge. The lower part of the formation is not exposed. 
The scree slope of the Birkelund Fjeld Formation is c. 50 m high. View towards the west-south-west.
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Depositional environment. The deposits lack typical 
wave-generated sedimentary structures and comprise 
structures generated by non-oscillatory flows. This 
together with the trace fossil content and the high 
bioturbation intensity point to a sheltered setting such 
as an embayment or a bay.
Splitbæk Member
Name and history. The unit was mapped by Pedersen 
(1991) and described by Håkansson et al. (1994). It is 
named after a stream in Kilen Fjelde near the type 
section. The unit is hereby formalised as a member 
within the Kuglelejet Formation.
Distribution. The formation has a single occurrence in 
the Dromledome area, Kilen Fjelde (Fig. 3). 
Type section. The type section is located on the eastern 
slope of the Dromledome anticline, Kilen Fjelde (Figs 
12A, 13). The exposed part of the section is covered 
by the log Sl-Kl1. The base of the exposure is located 
at 81°15’05.2”N, 013°55’24.6”W.
Boundaries. The lower boundary corresponds to that 
of the formation. It is partly below scree and placed 
at the first appearance of black mudstone above bio-
turbated sandstone of the Birkelund Fjeld Formation 
(Figs 10, 11). The upper boundary is gradational and 
placed where bioturbated muddy sandstone becomes 
the dominant facies (undifferentiated Kuglelejet For-
mation; Fig. 12A).
Thickness. The exposed interval is >20 m thick, but the 
formation continues below the scree slope. Photogeo-
logical mapping suggests that the member reaches a 
thickness of c. 75 m (Svennevig et al. 2016).
Fossils and age. No macrofossils or microfossils have 
been observed. The late Jurassic age is constrained by 
the underlying middle Kimmeridgian and the overly-
ing middle Volgian units (Fig. 6B).
Lithological description. An upwards coarsening sandy 
mudstone succession above the Birkelund Fjeld For-
mation. The poorly exposed base shows black mud-
stone rich in framboidal pyrite. The member grades 
upwards into bioturbated sandstones of the upper 
part of the Kuglelejet Formation. Common trace fos-
sils include Phycosiphon isp. and Chondrites isp. at the 
top of the member.
Depositional environment. The sedimentological 
characteristics and the trace fossil suite (stressed 
distal Cruziana ichnofacies in the top of the member) 
Kuglelejet Formation
Name and history. The unit was mapped by Pedersen 
(1991) and described by Håkansson et al. (1994) and 
Dypvik et al. (2002). It is named after a topographic de-
pression with abundant spherical concretions. The unit 
is redefined and formalised in the present study, and a 
new member is erected.
Subdivision. The Splitbæk Member forms the lower part 
of the formation.
Distribution. The unit crops out in the Dromledome, 
Lichenryg and Kuglelejet areas, Kilen Fjelde (Fig. 3).
Type section. The Dromledome anticline, where the sedi-
mentological logs Kl1 and Kl2 cover the exposed part of 
the type section (Figs 11–12). The base of the exposure is 
located at 81°15’05.2”N, 013°55’24.6”W.
Boundaries. The lower boundary is mainly covered 
by scree, but is placed at the first appearance of black 
mudstone above bioturbated sandstone of the Birkelund 
Fjeld Formation (Fig. 10). The upper boundary is partially 
covered by scree and is placed at the first appearance 
of black shale (Dromledome Formation; Fig. 14) above 
bioturbated sandstone.
Thickness. Photogeological mapping suggests that the 
formation may reach a thickness of ~185 m (Svennevig 
et al. 2016). The exposure is ~80 m thick (Fig. 6).
Fossils and age. The middle Volgian D. gracilis Zone was 
recorded by Håkansson et al. (1994), probably derived 
from material in C. Heinberg’s 1980-collection, which 
contains specimens identified as D. cf./aff. gracilis by 
J.H. Callomon. New ammonite data include upper lower 
Volgian Pectinatites groenlandicus, lower middle Volgian 
Pavlovia corona, middle Volgian Laugeites cf. greenlandicus 
and upper middle Volgian Epilaugeites vogulicus. Other 
fossils include plesiosaurus remains (Håkansson et al. 
1994; Dypvik et al. 2002). The Splitbæk Member interval 
lacks age diagnostic fossils.
Lithological description. The lower half of the formation 
comprises an upwards coarsening succession consisting 
of black sandy mudstone that grades into bioturbated 
muddy sandstone and further into cross-bedded fine- to 
medium-grained sandstone. The upper part of the for-
mation is characterised by bioturbated muddy sandstone 
and bioturbated sandstone. Typical trace fossils include 
grazing structures, Thalassinoides isp. and Teichichnus isp. 
(see also Heinberg & Håkansson 1994; Håkansson et al. 
1994); cross-bedded intervals show vertical trace fossils 
such as Diplocraterion isp. and Siphonichnus isp.
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The foraminifer fauna includes common Falsogaud-
ryina praemoesiana and has a late Valanginian–early 
late Barremian age.
Lithological description. A black mudstone succession 
with recurring concretionary intervals in the lower 
part of the formation (0–20 m in Fig. 15). The top of 
the formation shows beds with hummocky cross-
stratification. Typical trace fossils include Zoophycos 
isp., Nereites isp. and Chondrites isp. in the lower part of 
the formation, whereas Gyrochorte isp. and Paleophycus 
heberti occur in hummocky-cross-stratified beds.
Depositional environment. The sedimentological char-
acteristics as well as trace fossil and fossil content 
indicate a shelf to offshore environment.
Lichenryg Formation
Name and history. The unit was mapped by Pedersen 
(1991) and described by Håkansson et al. (1994) and 
Dypvik et al. (2002); see also Røhr et al. (2008). It is 
named after a prominent ridge formed by the forma-
tion in the north-western part of Kilen Fjelde. The unit 
is formalised in the present study.
Distribution. The Kuglelejet, Dromledome and Lichen-
ryg areas, Kilen Fjelde (Fig. 3).
Type section. The Dromledome anticline. The type sec-
tion is covered by the log Lr1 (Figs 16, 17). The base of 
the section is located at 81°15’48.1”N, 013°56’55.9”W.
Reference section. Kuglelejet, where the upper part of 
the formation and the upper boundary are identified 
(Figs 18 and 19).
Boundaries. The lower boundary is sharp and erosive. 
It is placed where conglomerates and coarse-grained 
sandstones overlie the finer-grained Dromledome 
Formation (Fig. 17). The upper boundary is sharp and 
demarcated by an abrupt appearance of mudstone of 
the Galadriel Fjeld Formation above the sandstone of 
the Lichenryg Formation (Figs 17–19).
Fossils and age. Only plant fragments and moulds of 
dissolved bivalves have been discovered. The age is 
confined by the bounding units to the Hauterivian–
late Aptian (see above and below; Fig. 6B). 
Thickness. The thickness is variable, from c. 45 m to c. 
100 m (Svennevig et al. 2016; Fig. 6).
suggest deposition in an oxygen-restricted offshore 
environment. The stratigraphic position with a grada-
tional transition to the overlying part of the Kuglelejet 
Formation (see above) further suggests that the depo-
sition took place in a spatially restricted setting such 
as an embayment, bay or seaway (see also Heinberg 
& Håkansson 1994).
Dromledome Formation
Name and history. The unit was mapped by Pedersen 
(1991) and described by Håkansson et al. (1994) and 
Dypvik et al. (2002). It was named after an anticline 
in the main outcrop area. The unit is formalised here.
Distribution. The formation crops out in the Dromle-
dome and Kuglelejet areas, Kilen Fjelde (Fig. 3).
Type section. The Dromledome area constitutes the type 
section. The exposed part of the type section is docu-
mented in the sedimentological log Dd1 (Figs 14 and 
15). The base of the exposure is located at 81°15’39.0”N, 
013°57’22.9”W.
Boundaries. The exact lower boundary is covered by 
scree, but the exposed sediments below and above 
the scree demonstrate a change in lithology from 
bioturbated sandstone (Kuglelejet Formation) to 
black mudstone (Dromledome Formation). The upper 
boundary is variably exposed but placed at a sharp 
change in lithology from mudstone with hummocky 
cross-stratified sandstone layers to conglomerates 
and coarse-grained sandstone (Lichenryg Formation).
Thickness. The formation is c. 70 m thick (Fig. 6).
Fossils and age. The age is late Ryazanian/early Val-
anginian–Hauterivian based on ammonites, Buchia 
ssp. and foraminifera (Fig. 6B). Buchia bivalves were 
reported by Håkansson et al. (1981a), and Valangin-
ian polyptychitid ammonites were reported by 
Birkelund & Håkansson (1983). New data include 
a diverse ammonite fauna with Surites (Caseyiceras) 
caseyi, S. (C.) subanalogus, S. cf. simplex, Polyptychites 
sp., P. (Euryptychites) spp., Nikitinoceras (Russanovia) cf. 
diptychum and possible N. hoplitoides and Dichotomites 
(Dichotomites) bidichotomus, indicating an age range of 
late Ryazanian to late Valanginian. A specimen of Sim-
birskites (Milanowskia) aff. staffi in the C. Heinberg and 
E. Håkansson collection extends the age range into 
the Hauterivian. New collections of Buchia sublaevis 
and B. keyserlingi indicate the late early Valanginian, 
B. keyserlingi Zone based on Surlyk & Zakharov (1982). 
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Lithological description. The lower part of the formation 
consists of matrix-supported conglomerates and very 
coarse- to coarse-grained trough and planar cross-
bedded sandstones. The upper part of the formation is 
more heterolithic and shows fine- to medium-grained 
ripple and dune cross-stratified sandstone, structure-
less tabular sandstone beds as well as mud-drapes 
and mudstone interbeds. Erosional surfaces overlain 
by pebble- or mudclast conglomerates occur locally. 
Characteristic trace fossils include Cylindrichnus isp. 
and large Diplocraterion parallelum in the upper part of 
the formation (see also Håkansson et al. 1994). 
Depositional environment. The sedimentological charac-
teristics as well as trace fossil content point to fluvial 
and estuarine environments. 
Galadriel Fjeld Formation
Name and history. The unit was mapped by Pedersen 
(1991) and described by Håkansson et al. (1994) and 
Dypvik et al. (2002). It was named after the hill Galadri-
el Fjeld in Kilen Fjelde. The formation is here redefined 
and formalised. Improved biostratigraphic data allow 
the inclusion of deposits previously referred to five 
other former formations (Fig. 5). Six new members are 
erected to cover the lithological variability between the 
outcrops across Kilen from Iskap and Tågekyst in the 
south to Saddelfjeld and Dipperne in the north (Figs 
3, 4). In addition to the wide geographical distribution, 
the outcrops represent two thrust sheets that brought 
originally distant deposits in closer proximity (Sven-
nevig 2017).
Subdivision. The “lower”, “middle”, and “upper” mem-
bers of the Galadriel Fjeld Formation of Pedersen (1991) 
and Håkansson et al. (1994) are emended. Most of the 
deposits of the former “lower” and “middle” members 
are merged into a single new member, the Pil Member 
(Figs 5, 18). A part of the former “lower member” is 
exposed east of the major thrust fault (Fig. 3), and these 
deposits are described as the new Valmue Member. 
The former “upper member” is described as the new 
Stenbræk Member, which overlies the Pil Member in 
the Galadriel Fjeld area (Fig. 18). 
The Galadriel Fjeld Formation now includes the 
sedimentary successions that formerly were referred 
to five formations, namely the Iver Pynt, Tågekyst, 
Kangoq Ryg, Hondal, and Dipperne Formations of 
Pedersen (1991) and Håkansson et al. (1994) (Figs 5, 6). 
The new Tågekyst Member comprises the deposits of 
the former Tågekyst Formation in central Gåseslette 
and along the Anduin river (Figs 4–6). The new Kangoq C0
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Lithological description. The formation is characterised 
by upwards coarsening successions comprising in-
terbedded mudstone and sandstone. Storm-related 
deposits such as sandstone with hummocky cross-
stratification and wave ripple cross-lamination are 
typical. The mudstone facies are strongly bioturbated, 
with trace fossils characteristic of the Cruziana ich-
nofacies.
Depositional environment. The formation is interpreted 
to represent storm-dominated offshore – shoreface 
environments (see below).
Pil Member
New member
Name and history. The member is named after the 
Arctic willow (Salix arctica, Arktisk pil in Danish), 
which grows in Kilen (Håkansson et al. 1993, table 1). 
The Pil Member comprises most of the former lower 
and middle members of the Galadriel Fjeld Formation 
(Pedersen 1991; Håkansson et al. 1994).
Distribution. The member is present in the Kuglelejet 
and Dromledome areas, Kilen Fjelde (Fig. 3).
Type section. The Kuglelejet area constitutes the type 
section (Figs 18, 19). The section is covered by the log 
Pi1, except for the upper boundary. The base of the 
section is located at 81°13’18.0”N, 013°53’11.1”W.
Reference section. The Dromledome area forms the 
reference section. 
Boundaries. The lower boundary corresponds to that of 
the formation and is located at the first occurrence of 
dark grey shale and storm-generated heteroliths above 
the sandstones of the Lichenryg Formation. The upper 
boundary to the Stenbræk Member in the Kuglelejet 
area is gradational (Fig. 18) and demarcated by the ap-
pearance of metre-thick intervals with amalgamated 
hummocky cross-stratified sandstones which form 
the base of the Stenbræk Member. 
Thickness. The member is c. 380 m thick (Fig. 6).
Fossils and age. The member is late Aptian – middle 
Albian based on foraminifera and inoceramids. The 
foraminifer fauna includes Conorboides umiatensis, 
Serovaina loetterlei, Quadrimorphina albertensis and 
Saracenaria sp. cf. S. projectura, which indicate a late 
Aptian to earliest Albian age in the lower part of the 
unit. Higher in the succession, inoceramids of the two 
species I. cadottensis and I. cf. labiatiformis occur in low 
Ryg Member includes the deposits of the former Iver 
Pynt and Kangoq Ryg Formations as well as deposits 
from the Tågekyst area, which formerly were part of 
the Tågekyst Formation (Figs 4–6). The new Hondal 
Member comprises the deposits of the former Hondal 
and Dipperne Formations. A thrust fault separates 
the new Hondal Member from the Valmue Member 
(Figs 3, 23A). 
Distribution. The Galadriel Fjeld Formation is present in 
both the Kilen Fjelde and the Gåseslette areas (Figs 3, 4).
Type section. The Kuglelejet area is the type section of 
the Galadriel Fjeld Formation and of the Pil, Valmue 
and Stenbræk Members (sections Pi1, Va1 and St1–2, 
located in Fig. 3, see also Figs 18–22). The remaining 
members are exposed in various reference sections. 
The formation is not fully exposed at any single lo-
cality.
Reference sections. Sølverbæk river (exposures of the 
Kangoq Ryg Member), Anduin river (exposures of the 
Tågekyst Member), Lille Hondal area (exposures of 
the Valmue Member and the Hondal Member, sepa-
rated by a thrust), Dipperne (exposures of the Hondal 
Member), Dromledome (exposures of the Pil Member), 
see sections Hd1–Hd3, Hd4–Hd5, Tk1 and KR1–KR2, 
located in Figs 3 and 4; see also Figs 23–31.
Thickness. The formation is c. 600 m thick in Kilen 
Fjelde. Photogeological mapping suggests that the 
formation may reach a thickness of 1400 m in the 
Gåseslette area (Svennevig et al. 2016; Fig. 5). Some 
members are coeval lateral equivalents.
Boundaries. The lower boundary is located at the first 
occurrence of dark grey shale and storm-deposited het-
eroliths above the sandstone of the Lichenryg Forma-
tion (Kuglelejet and Dromledome sections, Figs 17–19). 
The lower boundary is not exposed in the Gåseslette 
area. The upper boundary is variably exposed and is 
placed at the first appearance of a mudstone succes-
sion (Sølverbæk Formation) above sandstones, locally 
bioturbated, of the Hondal and Kangoq Ryg Members 
(Figs 23A, 29B, 32, 34).
Fossils and age. The formation is late Aptian – early to 
middle Cenomanian, based on inoceramids, foraminif-
era, dinocysts, ammonites and belemnites (Fig. 6B). 
See the discussion below of the ages of the individual 
members of the Galadriel Fjeld Formation. Scapho-
pods occasionally occur in large numbers on bedding 
planes. Other fossils include pectinid-, nucula- and 
macoma-type bivalves, ophiuroids, asteroids and 
wood fragments.
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lithological characteristics of the member (see logs 
St1 and St2, Fig. 21), but the boundaries are not vis-
ible. The base of section St1 is located at 81°14’27.3”N, 
013°50’58.9”W.
Reference sections. The Galadriel Fjeld and Kuglelejet 
areas constitute the reference sections (Figs 3 and 18). 
The Kuglelejet area includes the lower boundary of 
the member.
Boundaries. The lower boundary to the Pil Member 
is gradational and demarcated by the appearance of 
several metre thick amalgamated sandstone succes-
sions, which form the base of the Stenbræk Member. 
The upper boundary is not exposed as the member is 
truncated by the present-day subaerial surface.
Thickness. The exact thickness of the Stenbræk 
Member is unknown. Photogeological mapping sug-
gests that the unit is more than 200 m thick.
Fossils and age. Fossils include inoceramid- and non-
age indicative bivalves such as pectinid-, nucula- and 
macoma-type bivalves. Inoceramus cadottensis, which 
is also recorded in the Pil Member, indicates the late 
middle Albian (Woods 1912; Donovan 1953; Pergament 
1965; Kauffman 1977; Crame 1985). This age is con-
firmed by the presence of Inoceramus cf. labiatiformis 
and I. spitzbergensis, which by correlation to Svalbard 
and Europe suggests a middle Albian age (Stolley 1912; 
Woods 1912; Pchelina 1965; Crame 1985).
Lithological description. Sand-dominated, upwards 
coarsening successions characterised by amalgam-
ated hummocky cross-stratified beds, gutter casts 
and other channelised storm beds. Typical trace fos-
sils include Lockeia isp. and Gyrochorte isp. (see also 
Håkansson et al. 1993; Heinberg & Håkansson 1994; 
Dypvik et al. 2002).
Depositional environment. The distribution of storm 
and fair weather deposits coupled with the trace fos-
sil content indicate deposition in storm-dominated 
upper offshore – lower and middle shoreface environ-
ments. In particular, the trace fossil assemblage of 
the fair weather deposits, where preserved, records 
archetypal and proximal Cruziana ichnofacies and 
deposition above fair weather wave base in the top 
of the upward coarsening successions.
Valmue Member
New member
Name and history. The unit was previously referred to 
numbers. Both species indicate a middle to late middle 
Albian age when correlated to Svalbard, North-East 
Greenland and Arctic Canada (Stolley 1912; Woods 
1912; Donovan 1953; Imlay 1961; Jeletzky 1964, 1968; 
Pchelina 1965; Pergament 1965; Crame 1985). Addi-
tional fossils include rare endemic belemnites and 
one fragment of a heteromorph, crioconic ammonite.
Lithological description. The deposits consist of 
mudstone-dominated upwards coarsening succes-
sions showing very fine- to fine-grained sandstone 
laminae/beds. The sandstone structures and facies 
include pinch-and-swell lamination, wave ripples 
and hummocky cross-stratified beds. Typical trace 
fossils include Phycosiphon isp., Nereites isp., Chondrites 
isp. and Gyrophyllites isp. (see also Håkansson et al. 
1993; Heinberg & Håkansson 1994; Håkansson et al. 
1994; Dypvik et al. 2002). The tops of the upwards 
coarsening successions show a higher trace fossil 
diversity. Moreover, the deposits are also character-
ised by glendonites, which occur locally as clusters 
of radiating pseudomorphs up to c. 5 cm in diameter. 
Glendonites are also reported from the probably time 
equivalent Invincible Point Member of the Christo-
pher Formation, and in the Valanginian in the older 
upper Deer Bay Formation in the Sverdrup Basin 
(Schröder-Adams et al. 2014; Grasby et al. 2017). Like-
wise, glendonites occur in the probably equivalent 
Carolinefjellet Formation, and in the Valanginian in 
the older Rurikfjellet Formation on Svalbard (Price 
& Nunn 2010; Mutrux et al. 2008; Vickers et al. 2016).
Depositional environment. The distribution of storm 
and fair weather deposits coupled with the trace fossil 
content indicate deposition in lower offshore – upper 
offshore environments.
Stenbræk Member
New member
Name and history. The member was previously re-
ferred to as the upper member by Pedersen (1991) and 
Håkansson et al. (1994) (Fig. 5). It is named after the 
Saxifrage plant group (Saxifraga in Latin, Stenbræk in 
Danish), which is represented by seven species that 
flower at Kilen (Håkansson et al. 1993, their table 1). 
See also Dypvik et al. (2002).
Distribution. The member crops out in Kilen Fjelde 
in the Kuglelejet, Dromledome, and Birkelund Fjeld 
areas, as well as south of Dromledome (Figs 3, 18, 20). 
Type section. The area south of Dromledome forms 
the type section (Fig. 20). The section illustrates the 
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Boundaries. The unit is fault-bounded, see Fig. 3.
Fossils and age. The Valmue Member is of late Ap-
tian–early Albian age, based on foraminifera. The 
foraminifer fauna includes Conorboides umiatensis, 
Quadrimorphina albertensis and Serovaina loetterlei, 
which also characterise the lower part of the Pil Mem-
ber (see above; Sheldon et al. 2017). The member also 
contains coalified wood.
Lithological description. A black shale/mudstone suc-
cession that locally grades into sandy mudstone and 
heterolithic interlaminated sandstone with pinch-and-
swell lamination, wave-ripple cross-lamination and 
rare thin hummocky cross-stratified sandstone beds. 
The deposits are also characterised by common large 
concretions which weather bright yellow. Glendonites 
and Teredolites isp. (bored wood) occur locally. Other 
typical trace fossils include common Nereites isp and 
as part of the lower member by Pedersen (1991) and 
Håkansson et al. (1994). It is named after the plant Arc-
tic poppy (Papaver radicatum in Latin or Fjeld-valmue 
in Danish), which flowers in Kilen (Håkansson et al. 
1993: their table 1).
Distribution. The Valmue Member is present in the 
Kuglelejet area, Lille Hondal and Mågensfjeld, Kilen 
Fjelde (Fig 3).
Type section. The Kuglelejet area constitutes the type 
section (Fig. 20). The sedimentological log Va1 il-
lustrates the type section (Figs 3, 22). The base of the 
section is located at 81°14’18.4”N, 013°50’12.8”W.
Thickness. The exact thickness of the Valmue Member 
is unknown. Photogeological mapping suggests a 
thickness of more than 250 m (Svennevig et al. 2016; 
Fig. 6).
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Fig. 21. Sedimentological logs St1 
and St2 from the Stenbræk Member 
type section. The type section is in-
tensively faulted and it is therefore 
not possible to measure a continuous 
section through the member. For this 
reason, the stratigraphic relationship 
of the measured logs is not clear. For 
location of the logs see Fig. 3.
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Helminthopsis isp. The Valmue Member differs from the 
coeval Pil Member in grain size (the Valmue Member 
is more fine-grained) and diagenesis (the characteristic 
concretions).
Depositional environment. The distribution of storm 
and fair weather deposits coupled with the trace fossil 
content indicate deposition in shelf (below maximum 
storm wave-base) and offshore environments.
Hondal Member 
New member
Name and history. The member comprises the succes-
sions that were previously described as the Hondal 
and Dipperne Formations of Håkansson et al. (1994). 
Their distribution was mapped by Pedersen (1991).
 
Distribution. The Hondal Member crops out in Kilen 
Fjelde. The member is exposed in Lille Hondal as well 
as in northernmost Kilen Fjelde at Saddelfjeld and in 
nunataks in Flade Isblink (Dipperne area) (Fig. 3). The 
distribution of the Hondal Member was mapped by 
Svennevig (2018a).
Type section. Lille Hondal (Fig. 23A). Three consecu-
tive sedimentological logs, Hd1–Hd3, represent the 
type section (Figs 24–25), located in Figs 3 and 23A. 
The position of the base of Hd1 is 81°16’27.6”N, 
013°54’23.13”W.
Reference section. Dipperne (Fig. 23B). The sedimentary 
logs Hd4 and Hd5 (Fig. 26) cover the lower part of the 
outcrop area at Dipperne; the top remains unstudied. 
The stratigraphic relationship between Hd1–Hd3 and 
Hd4–Hd5 is unclear due to lack of age diagnostic fos-
sils from sections Hd4 and Hd5.
Thickness. A thickness of c. 600 m was suggested by 
Svennevig et al. (2016). The measured type section 
covers 370 m of the Hondal Member, with unexposed 
sections below and above (Fig. 23A). Håkansson et 
al. (1994) estimated a thickness of 550 m for the Dip-
perne area.
Boundaries. In Lille Hondal, the lower boundary to the 
Valmue Member is a thrust fault (Svennevig 2018a; 
Figs 3, 23A). The upper boundary to the Skalbæk 
Member of the Sølverbæk Formation is not exposed 
(Fig. 23A); however, an approximate position of the 
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Fig. 22. Sedimentological log Va1 illustrating the lithological 
characteristics of the Valmue Member. Lower part of the type 
section, for location of the log see Fig. 3.
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Tågekyst Member
New member
Name and history. The member includes some of the 
sediments that were formerly referred to the Tågekyst 
Formation (Pedersen 1991; Håkansson et al. 1994).
Distribution. The member is mapped from aerial pho-
tos across large parts of Gåseslette (Pedersen 1991; 
Svennevig et al. 2015; Svennevig 2018a). It is exposed 
in low cliffs adjacent to the Anduin river (Fig. 4). The 
deposits in the Tågekyst area, which were formerly 
mapped as the Tågekyst Formation (Pedersen 1991), 
are now referred to the Kangoq Ryg Member.
Type section. The outcrops along the northern part of 
the Anduin river form the type section (Fig. 27D). A 
short sedimentological log Tk1 is shown in Fig. 28; 
this includes neither the lower nor the upper bound-
ary of the member. The position of the base of Tk1 is 
81°12’08.2”N, 013°10’51.99”W.
Reference section. The little known outcrops along the 
southern part of the Anduin river constitute the refer-
ence section (Fig.27D). 
Thickness. Photogeological modelling indicates that 
the member is at least 800 m thick in the type section 
(Svennevig et al. 2016).
Boundaries. The lower boundary is unknown. The 
upper boundary towards the Kangoq Ryg Member is 
unknown. Figure 4 shows a fault boundary between 
the Tågekyst Member and the Sølverbæk Formation 
at the Anduin river. 
Fossils and age. No fossils have yet been found in the 
Tågekyst Member, and this is considered a significant 
difference from the Kangoq Ryg Member. Due to the lack 
of fossils, the age of the Tågekyst Member is unknown. 
The member is tentatively placed in the lower part of 
the Galadriel Fjeld Formation, but it is not possible to 
suggest a correlation with the Pil or Valmue Members.
Lithological description. Sandy, commonly bioturbated 
mudstones interbedded with fine- to medium-grained 
sandstone (Fig. 27A). The sandstone may show hum-
mocky cross-stratification and wave-ripples. Coarse-
grained sandstone beds occur locally in the area 
containing the section Tk1 (Figs 27B, C and 28). A 
diverse trace fossil assemblage represents the Cruziana 
ichnofacies. A strong diagenetic overprint in the An-
duin river area is indicated by growth of authigenic 
minerals along joints.
boundary is indicated by an abrupt change in topog-
raphy, which suggests a change from dominantly 
sandstone to mudstone. This upper boundary of the 
Hondal Member constitutes the upper boundary of 
the Galadriel Fjeld Formation in the Kilen Fjelde area. 
In the northern Kilen Fjelde, the lower boundary 
is observable in the Saddelfjeld area, where the mem-
ber directly overlies the Sølverbæk Formation with 
a thrust fault contact (Svennevig 2018a). The upper 
boundary is the present-day subaerial erosion surface.
Fossils and age. The Hondal Member is middle to late 
Albian (Fig. 6), based on inoceramids and ammonites. 
The Hondal Member is partly coeval with the Sten-
bræk and the Kangoq Ryg Members of the Galadriel 
Fjeld Formation on the basis of the faunal assemblages. 
Age indicative inoceramids include Gneisoceramus co-
mancheanus and Inoceramus anglicus, which indicate a 
middle to late Albian age based on correlations to the 
Western Interior Basin (Walaszczyk & Cobban 2016), 
East Greenland (Donovan 1953) and Central Europe 
(Crame 1985). Ammonites include an assemblage of 
late middle Albian hoplitinids including Euhoplites 
lautus, Euhoplites truncatus and E. aff. sp. subtubercu-
latus, and gatroplitinids including Pseudogastroplites 
draconensis and Pseudopulchellia f lexicostata, P. cf. 
ballkwilli (Alsen 2018a). The ammonite fauna also 
includes slightly younger latest middle Albian Stel-
ckiceras liardense and earliest late Albian Gastroplites 
cf. cantianus. Other fossils include Panopea-type and 
pectinid bivalves, brachiopods, ophiuroids, asteroids 
and scaphopods.
Lithological description. The member is characterised 
by upwards coarsening successions of interbedded 
mudstone and sandstone (Figs 24–25). The type section 
(see logs Hd1–Hd3) demonstrates an overall develop-
ment from mudstone- to sandstone-dominated facies 
with trace fossils mainly of the Cruziana ichnofacies. 
Few thin beds of medium- to coarse-grained sand-
stone occur. Multidirectional trough cross-bedding 
is locally present in the upper parts of the upward 
coarsening successions in Dipperne (section Hd5). The 
Hondal Member differs from the Stenbræk Member 
by the local presence of medium- to coarse-grained 
sandstone, trough cross-bedding and the trace fossil 
Zoophycos isp.
Depositional environment. The distribution of storm 
and fair weather deposits coupled with the trace fos-
sil content indicate deposition in proximal offshore to 
shoreface environments. The multidirectional trough 
cross-bedding coupled with occurrences of trace fossil 
Macaronichnus suggest that the environment locally 
reached the surf zone of the upper shoreface.
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Fig. 23. A: Type section of the Hondal Member (Galadriel Fjeld Formation) in Lille Hondal (Fig. 3), view towards the west. The 
type section consists of three consecutive logs, Hd1, Hd2 and Hd3 (Figs 24, 25). The log Hd2 is ~40 m long. The lower boundary 
to the Valmue Member is tectonic (dashed line). The upper boundary to the Skalbæk Member of the Sølverbæk Formation is not 
exposed; the approximate location is indicated with a dashed line. B: Lower part of the reference section of the Hondal Member 
at Dipperne (Fig. 3), view towards the north-east. The sedimentological logs Hd4 and Hd5 (Fig. 26) were measured in the lower 
part of the reference section. Section Hd5 overlies section Hd4. The log Hd5 covers part of the exposure, whereas the log Hd4 
represents an underlying exposure not included in the photo.  Field of view is c. 100 m. 
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Fig. 24. Lower part of the type section of the middle to upper Albian Hondal Member (Galadriel Fjeld Formation) in Lille Hondal 
(Fig. 23). Inoceramid bivalves are fairly common in Hd1. For location see Figs 3, 23A.
·     93Jurassic–Cretaceous lithostratigraphy of Kilen, North Greenland
40
35
30
25
60
 55
50
45
20
80
m
75
70
65
8
Scree, mostly
sandstone
0
clay si
vf f m c vc
sand
Hd3
100
100
110
95
90
85
130
135
140
145
150
m
125
120
115
clay si
vf f m c vc
sand
Hd3
G
ala
dr
ie
l F
je
ld
 F
or
m
at
io
n
H
on
da
l M
em
be
r
G
ala
dr
ie
l F
je
ld
 F
or
m
at
io
n
H
on
da
l M
em
be
r
Fig. 25. Upper part of the type section of the middle to upper Albian Hondal Member (Galadriel Fjeld Formation) in Lille Hondal 
(Fig. 23). For location see Figs 3, 23A.
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Fig. 26. Sedimentological logs Hd4 and 
Hd5, illustrating the reference section of 
the Hondal Member at Dipperne. Hd4 
represents the lower part of the member 
and is stratigraphically overlain by section 
Hd5. For location see Fig. 3, and text for 
coordinates.
·     95Jurassic–Cretaceous lithostratigraphy of Kilen, North Greenland
A B
20 cm
25 cm
D
C
snow
Fig. 27. Outcrops of the Tågekyst Member of the Galadriel Fjeld Formation close to the Anduin river (Fig. 4). A: Steeply dipping, 
interbedded mudstone and sandstone (see also Fig. 28). B: Mudstone overlain by c. 20 cm thick, medium- to coarse-grained 
sandstone bed with erosive base. Galleries of vertical and horizontal burrows are passively filled by sand. C: Short upwards 
coarsening succession of parallel laminated, medium-grained sandstone overlain by coarse-grained white sandstone with trough 
cross-bedding. A–C are from the area close to the type section (Fig. 28). D: Folded silt- and sandstones, height of exposure 10–15 
m, Tågekyst Member along the southern part of the Anduin river.
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Kangoq Ryg Member 
New member
Name and history. The member comprises the succes-
sions that were previously described as the Iver Pynt, 
the Tågekyst (in part) and the Kangoq Ryg Forma-
tions (Håkansson et al. 1994). Their distributions were 
mapped by Pedersen (1991).
Distribution. The member occurs at Iskap (formerly 
Iver Pynt), Gåseslette and the southern part of Flagel-
larisslette (Figs 3, 4). The member is exposed along the 
Sølverbæk river, in the Tågekyst area, and at Iskap. The 
distribution of the member in Gåseslette and Flagel-
larisslette has been mapped on aerial photos (Pedersen 
1991; Svennevig et al. 2015; Svennevig 2018a). 
Type section. Outcrops along the central part of the 
Sølverbæk river (sections KR1, KR2) constitute the 
type section (Figs 4, 29A–C, 30, 31). The section KR2 
is stratigraphically above KR1; KR2 is based on recon-
naissance work. The position of the base of KR1 is 
81°09’07.87”N, 013°26’42.96”W.
Reference section. The outcrops along the southern part 
of the Sølverbæk river constitute the reference section. 
Only the very top of the member has been logged 
sedimentologically at this locality (Fig. 32), for location 
see Fig. 4. The Iskap area has only been visited briefly, 
and the lithologies are poorly known (Fig. 29D).
Thickness. The strata exposed along the Sølverbæk 
river are steeply dipping (Fig. 29A) and affected by 
repeated small-scale thrusting, which makes it dif-
ficult to measure the thickness of the Kangoq Ryg 
Member in outcrop. The structural model based on 
photogeological mapping suggests a thickness of 650 
m (Svennevig et al. 2016). The thickness of the Kangoq 
Ryg Member at Iskap is unknown.
Boundaries. The lower boundary of the Kangoq 
Ryg Member is not exposed. The upper boundary 
is recorded as a change from sandstone to a thick 
mudstone succession (the Sølverbæk Formation) in 
the reference section (Figs. 29B, 32). The approximate 
position of the upper boundary is indicated in section 
KR2 (Fig. 31). The upper boundary of the Kangoq Ryg 
Member is the best constrained boundary between 
the Galadriel Fjeld and the Sølverbæk Formations 
(Fig. 6A, B).
Fossils and age. Ammonites, inoceramids, other bi-
valves, ophiurids and scaphopods occur in the Kan-
goq Ryg Member. Dinoflagellate cysts are preserved in 
Depositional environment. The distribution of storm and 
fair weather deposits coupled with trace fossil content 
indicate deposition in upper offshore to shoreface 
environments.
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Fig. 28. Sedimentological log Tk1 that illustrates the type sec-
tion of the Tågekyst Member (Galadriel Fjeld Formation) close 
to the Anduin river. The section is located in Fig. 4.
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Fig. 29. Type section of the Kangoq Ryg Member (Galadriel Fjeld Formation) and the Sølverbæk Formation in Gåseslette (Fig. 4). 
A: Vertical strata (stratigraphic up to the right) of the Kangoq Ryg Member in cliffs along the Sølverbæk river. The heterolithic 
sandstones are interbedded with thick yellowish sandstones with hummocky cross-stratification. The photo shows the lower part 
of the type section KR1 (Fig. 30), located in Fig. 4. B: Boundary between the Kangoq Ryg Member and the overlying Sølverbæk 
Formation, southern Sølverbæk river (Figs 4, 32). C: Bedding surface with wave-ripples, Kangoq Ryg Member, southern part of 
the Sølverbæk river. D: The Kangoq Ryg Member at Iskap (formerly Iver Pynt). E: Steeply dipping dark grey mudstones. Part of 
the type section of the Sølverbæk Formation at the Sølverbæk river (SB2–SB4 in Fig. 33).
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Fig. 30. Sedimentological log KR1, 
the type section of the Kangoq 
Ryg Member at the Sølverbæk 
river (Figs 4, 29A). The section is 
characterised by interbedded silty 
mudstones and fine-grained sand-
stones. The lower boundary of the 
member is not exposed, the upper 
boundary is seen in Figs 29B and 32.
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samples from the south-eastern part of Gåseslette and 
provide the most detailed biostratigraphic information 
(Fig. 6B). The older part of the Kangoq Ryg Member 
is middle Albian to middle upper Albian based on 
the presence of Rhombodella paucispina and Chichaoua-
dinium vestitum (late middle Albian age; Subzone IV2 
of Nøhr-Hansen 1993), the presence of Subtilisphaera 
kalaalliti and Wigginsiella grandstandica (early late Al-
bian age; Subzone V1 of Nøhr-Hansen 1993) and by 
the presence of Odontochitina ancala (middle late Albian 
age; Subzone V2 of Nøhr-Hansen 1993). The upper 
Albian succession of the Kangoq Ryg Member seems 
to be unconformably overlain by an upper lower to 
possibly middle Cenomanian succession, indicated by 
the presence of Endoceratium ludbrookiae. 
The ammonite fauna contains early Albian Arcthoplites 
including A. jachromensis or nikitini and A. probus and 
middle Albian Beudanticeras glabrum, Pseudopulchellia 
flexicostata, Gastroplites sp., Stelckiceras sp. and Hoplites 
dentatus. Scattered inoceramids are represented by 
Gnesioceramus comancheanus, G. cf. bellvuensis and 
Inoceramus anglicus of middle to late Albian age (Woods 
1911–1912; Pergament 1965; Kauffman 1977; Crame 1985; 
Walaszczyk & Cobban 2016). 
The Kangoq Ryg Member is correlated to the 
Hondal Member of the Galadriel Fjeld Formation, 
as both members contain the inoceramid species G. 
comancheanus and I. anglicus. An imprint of an am-
monite fragment from Iskap (Heinberg & Håkansson 
collection) represents a middle Albian genus, which 
supports the assignment of the former Iver Pynt for-
mation to the Kangoq Ryg Member. 
Lithological description. Interbedded sand-streaked 
mudstone and fine-grained sandstone with mud-
drapes form upward coarsening successions, 30–50 m 
thick (Fig. 30). The ratio of mudstone to sandstone is 
high in the Iskap area (Fig. 29D), nearly equal in other 
areas, and low in the outcrops in the southern part of 
the Sølverbæk river (Fig. 29C). Generally the member 
is strongly bioturbated, and the diverse trace fossil 
assemblage represents the Cruziana ichnofacies. The 
thick sandstone beds (0.5–1 m) show parallel lamina-
tion, hummocky cross-stratification and locally wave-
ripple cross-stratification. Locally, large numbers of 
Dentalium shells occur as intraformational clasts in 
fine- to medium-grained sandstones. 
Depositional environment. The distribution of storm 
and fair weather deposits coupled with the trace fos-
sil content indicate deposition in proximal offshore to 
lower shoreface environments.
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Fig. 31. Sedimentological log KR2 measured during recon-
naissance field work at the Sølverbæk river (Fig. 4). The scale 
indicates horizontal distance instead of bed thicknesses. The 
strata are steeply dipping, 60–90°. The log covers the upper 
part of the Kangoq Ryg Member (0–1750 m) and part of the 
overlying Sølverbæk Formation. Unfortunately the succession 
1750–1975 m was inaccessible in the cut bank of the river. The 
position of the boundary between the Kangoq Ryg Member 
and the Sølverbæk Formation is therefore uncertain.
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and Scaphitesnæse Members are reference sections for 
the Sølverbæk Formation in Kilen Fjelde (Figs 34–39). 
The outcrops of the formation along the Anduin river 
constitute a reference section for the youngest part of 
the Sølverbæk Formation.
Thickness. In the type section the formation is exposed 
as steeply dipping beds separated by numerous 
small-scale thrusts (Fig. 29E), which makes it difficult 
to measure the thickness in outcrops. The modelled 
minimum thickness of the formation is 600 m in the 
type section and c. 750 m in Kilen Fjelde (Svennevig 
et al. 2018; Fig. 6). 
Boundaries. The lower boundary is placed at a sharp 
transition from sandstone, at the top of the Hondal and 
Kangoq Ryg Members, to mudstone. The boundary 
is exposed in section SB3, indicated in section KR2, 
and inferred below Sk1 (Figs 31, 32, 34A). The upper 
boundary is the present-day subaerial erosion surface, 
locally overlain by a thin cover of recent deposits.
Fossils and age. The fossils include inoceramids, dino-
flagellate cysts and ammonites. Dinoflagellate cysts 
in the lower part of the Sølverbæk Formation date it 
as early late to late Cenomanian based on the presence 
of Isabelidinium magnum and Trithyrodinium suspectum 
and by the presence of Cauveridinium membraniphorum. 
The middle to upper part of the Sølverbæk Formation 
is Turonian based on the presence of Heterosphaeridium 
difficile and Chatangiella spp., by the presence of Odon-
tochitina aff. rhakodes and by the presence of Senonias-
phaera aff. turonica. The upper part of the Sølverbæk 
Formation is Coniacian based on the presence of 
Xenascus gochtii and by the presence of Canningia aff. 
macroreticulata. The inoceramids are represented by 
an abundant and diverse fauna of 34 species and 281 
specimens. They represent strata from the early Turo-
nian to early Coniacian (e.g. Tröger 1967; Keller 1982; 
Walaszczyk 1992). Examples are Inoceramus apicalis 
(from early middle Turonian), Inoceramus lamarcki, 
(from middle Turonian), Mytiloides striaconcentricus 
(from late Turonian–early Coniacian) and Inoceramus 
lusatiae (from late Turonian–early Coniacian). The four 
examples listed are found in large numbers at locali-
ties both at Gåseslette and Kilen Fjelde.
The youngest deposits (late Santonian to possibly 
early Campanian) are restricted to outcrops along 
the Anduin river dated by findings of Sphenoceramus 
species. Ammonites are subordinate for dating this 
unit. Scaphitids locally occur in high abundances, 
crushed and fragmented, in hard siderite concretions, 
both in Kilen Fjelde and in the Gåseslette area. They 
appear to represent a locally evolved, endemic fauna 
with affinity to S. geinitzi as suggested by Birkelund 
Sølverbæk Formation 
Name and history. The formation is named after the 
Sølverbæk river and was originally mapped by Ped-
ersen (1991) and described by Håkansson et al. (1993, 
1994). Here the formation is formalised and expanded 
significantly to comprise most of the Upper Cretaceous 
of Kilen (Figs 5, 6). In the Gåseslette area, the Sølverbæk 
Formation has been expanded by a previously unknown 
succession at the Anduin river. In the Kilen Fjelde area, 
the Sølverbæk Formation now includes the sediments 
that formerly were referred to the Anduin, Skalbæk, 
Røde Bakker, Flagellarisslette, Scaphitesnæse and Sad-
delfjeld Formations of Håkansson et al. (1993, 1994), see 
Fig. 5. Consequently, all of these former formations are 
merged into a single formation. The deposits of the for-
mer Anduin, Skalbæk and Røde Bakker Formations are 
now referred to the Skalbæk Member, which includes 
the Røde Bakker Beds. The deposits of the former Flagel-
larisslette, Scaphitesnæse and Saddelfjeld Formations 
are now referred to the Scaphitesnæse Member, which 
includes the Flagellarisslette mudstone (Figs 5, 6).
Subdivision. In Kilen Fjelde, the Sølverbæk Formation is 
subdivided into the Skalbæk and Scaphitesnæse Mem-
bers. The Skalbæk Member contains the Røde Bakker 
Beds in the Røde Bakker area. The Scaphitesnæse Mem-
ber contains the informal Flagellaris slette mudstone in 
the north-eastern Kilen Fjelde area. In the Gåseslette 
area, the Sølverbæk Formation is not subdivided (Figs 
3, 5).
Distribution. The formation occurs at Gåseslette, 
Flagellarisslette and Kilen Fjelde (Figs 3, 4).
Type section. The outcrops along the Sølverbæk river 
form the type section (Fig. 29E). The logs are measured 
in cliffs along c. 1.8 km of the Sølverbæk river (Figs 4, 
29E): The stratigraphic thickness is c. 1.4 km including 
numerous small-scale faults and folds. The sedimen-
tological logs SB3–SB2–SB4–SB5–SB1 constitute a 
composite type section (Figs 32, 33). In parts of the type 
section, between the measured logs, the formation is 
inaccessible in the cut-bank of the river. The position 
of the base of SB3, just below the lower boundary of 
the formation, is 81°06’31.54”N, 013°20’07.76”W. The 
logs SB3–SB5 are nearly continuous. The youngest 
beds in the type section are encountered between SB5 
and SB1. The accessible part of this stretch of the river 
constitutes section SB8, at 81°07’16.73”N; 013°22’32.03”W. 
SB8 is located in the axis of the syncline (Fig. 4), and no 
sedimentological log was measured in this tectonically 
complex section.
Reference sections. The type sections for the Skalbæk 
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& Håkansson (1983). In addition, specimens of long-
ranging Puzosia (Mesopuzosia) are relatively common.
Lithological description. The formation is dominated 
by mudstone, commonly with streaks of siltstone or 
very fine-grained sandstone. Siderite concretions are 
fairly common in the mudstones of the type section. 
Interbedded mudstones and fine-grained sandstones 
occur in 10–50 m thick, upwards coarsening succes-
sions. The proportion of sandstone is higher in the 
Skalbæk and Scaphitesnæse Members than in the 
type section. Siderite-cemented, intraformational 
conglomerates occur in the sections in Kilen Fjelde 
and are locally present in the Gåseslette area. The trace 
fossil assemblages are varied and mainly represent the 
Cruziana ichnofacies. The Glossifungites ichnofacies is 
locally present in association with siderite-cemented 
conglomerates of the Skalbæk Member.
Depositional environment. Most of the formation rep-
resents shelf and offshore environments; nearshore 
depositional settings occur locally (see below).
Skalbæk Member
New member 
Name and History. The member comprises the sedi-
ments that were previously mapped and described as 
the Anduin, Skalbæk, and Røde Bakker Formations 
by Pedersen (1991) and Håkansson et al. (1994). The 
Skalbæk Member is referred to the Sølverbæk Forma-
tion (Figs 5, 6).
Subdivision. The Røde Bakker Beds (formerly the Røde 
Bakker Formation) are a subunit of the Skalbæk Mem-
ber in northern Kilen Fjelde (Fig. 3).
Distribution. The Skalbæk Member occurs in the Kilen 
Fjelde area (Fig. 3).
Type section. The Hondal syncline, west of the Hon-
dal river, Kilen Fjelde (Figs 3 and 34). The sedimen-
tological logs Sk1–Sk3 cover the type section (Figs 
35–36). The position of the base of Sk1 is 81°16’47.4”N, 
013°55’47.7”W.
Reference section. The Skalbæk and Røde Bakker areas, 
northern Kilen Fjelde (Fig. 34B). The sedimentological 
log RB1 illustrates part of the reference section of the 
Skalbæk Member (Fig. 37).
Thickness. The member is estimated to be up to 565 m 
thick (Svennevig et al. 2016). The exposed part of the 
type section covered by the logs Sk1–Sk3 is c. 350 m.
Fig. 32. Lower part of the type section of the Sølverbæk For-
mation. The section SB3 includes the top of the Kangoq Ryg 
Member (middle Cenomanian) and the lower boundary of the 
Sølverbæk Formation. The overlying Sølverbæk Formation is 
here upper Cenomanian and lower Turonian (Fig. 6). For loca-
tion of the log see Fig. 4.
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Fig. 33. The major part of the type section of the Sølverbæk Formation along the Sølverbæk 
river. The composite type section comprises the sections SB3, SB2, SB4, SB5 and SB1. The 
logs SB3–SB5 are nearly continuous. The composite section SB3–SB1 represents a succes-
sion which is c. 1.4 km thick, although with small-scale tectonic repetitions. Short upwards 
coarsening successions characterise the silt- and sand-streaked mudstones, and inoceramid 
bivalves are fairly abundant.
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Fig. 34. Type and reference sections of the Skalbæk Member of the Sølverbæk Formation. A: Type section of the Skalbæk Member, 
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Fig. 35. Sedimentological logs Sk1 and Sk2 of the lower part of the Skalbæk Member of 
the Sølverbæk Formation, which here is lower Turonian to lower Coniacian. The logs are 
located in Figs 3 and 34A. Note the short upwards coarsening successions and the pres-
ence of inoceramids (locally abundant) and ammonites.
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Boundaries. The lower boundary of the Skalbæk 
Member is also the lower boundary of the Sølverbæk 
Formation in Kilen Fjelde. The upper boundary is 
placed at the occurrence of dark mudstone (the Flagel-
larisslette mudstone) above a prominent siderite-rich 
sandstone interval (Røde Bakker Beds). 
Fossils and age. The member is early Turonian to early 
Coniacian based on a very rich and diverse inoceramid 
fauna with 18 species and 99 specimens. Examples of 
inoceramids encountered are Inoceramus apicalis (from 
early middle Turonian), Inoceramus lamarcki, (from 
middle Turonian), Mytiloides striaconcentricus (from 
late Turonian–early Coniacian) and Inoceramus lusatiae 
(from late Turonian–early Coniacian) (Tröger & Chris-
tensen 1991, Walaszczyk & Wood 1998, Walaszczyk & 
Cobban 2016, among others). These species are also 
known from the Sølverbæk Formation at Gåseslette. 
Examples of common younger species are Mytiloides 
africanus and Inoceramus annulatus. These two species 
are also encountered at Gåseslette. Ammonites in-
cluding worn specimens possibly of Scaphites planus 
indicate an early to middle Turonian age.
Lithological description. The Skalbæk Member compris-
es a number of upward coarsening successions, 5–50 
m thick, ranging from fissile mudstone with siderite 
concretions, through sand-streaked mudstone and 
fine-grained sandstone to siderite-cemented conglom-
erates with intraformational clasts of mudstone and 
fragments of fossils (sections Sk1–Sk3, Figs 35, 36). The 
typical trace fossils represent the Cruziana ichnofacies. 
Depositional environment. The fine grain size and the 
distribution of storm- and wave-generated structures, 
coupled with the fully marine fossils, the high biotur-
bation intensity and the trace fossil content, point to 
low wave energy and suggest that most of the Skalbæk 
Member was deposited in offshore to lower shoreface 
environments. The succession is overall shallowing-
upwards, and the siderite-bearing conglomerates with 
their distinctive trace fossils indicate deposition in 
nearshore environments. 
Røde Bakker Beds
New unit
Name and history. The Røde Bakker Beds include some 
of the sediments that were previously referred to the 
Røde Bakker Formation (Pedersen 1991; Håkansson 
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Fig. 36. Sedimentological log Sk3 of the upper part of the Skal-
bæk Member of the Sølverbæk Formation. The upper part of the 
type section west of the Hondal river. For location see Figs 3 and 
34A. Section Sk3 overlies sections Sk1 and Sk2 (Figs 34A, 35).
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Thickness. The unit is 10–15 m thick.
Boundaries. The lower boundary is placed at the 
sharp transition from grey sandstone to red, siderite-
cemented pebble and conglomerate beds (Fig. 34B). 
The upper boundary is placed at the first occurrence 
of black mudstone (the Flagellarisslette mudstone) at 
the base of the Scaphitesnæse Member.
Fossils and age. Fossils include inoceramids and am-
monites. Four species of inoceramids exemplified by 
Tethyoceramus wandereri indicate an early Coniacian 
age when compared to Tröger & Christensen (1991), 
Walaszczyk (1992), and Walaszczyk & Wood (1998) 
(Fig. 6). The ammonite fauna is characterised by very 
large Puzosia specimens (Håkansson et al. 1993, their 
‘Unit 3’), whereas scaphitids are few.
Lithological description. The beds comprise reddish 
to greyish sandstones, pebbly sandstones and intra-
formational conglomerates with clasts of mudstone, 
carbonate and glauconite, and reworked clasts of 
apatite-cemented, fine-grained sediments (Håkans-
son et al. 1994; R. Weibel, personal communication 
2017). A surface containing the Glossifungites ichno-
facies demarcates the lower boundary of the Røde 
Bakker Beds. 
Depositional environment. The unit is interpreted to 
represent a nearshore marine environment. The 
Glossifungites ichnofacies and associated intraforma-
tional conglomerates point to the formation of a hiatal 
surface and development of a firm ground surface.
Notes. Correlation of the Røde Bakker Beds from the 
Røde Bakker area with the type section of the Skal-
bæk Member in the Hondal area is uncertain at pres-
ent. The unit may correlate with a siderite-cemented 
interval in the core of the Hondal syncline and/or 
an interval on the flank of the syncline (around 47 m 
in section Sk3, Fig. 36). If either of these occurrences 
proves to be Røde Bakker Beds in future studies, 
the lithological character of the Røde Bakker Beds is 
laterally variable. 
Scaphitesnæse Member
New member
Name and history. The Scaphitesnæse Member includes 
the sediments that were previously referred to the 
Flagellarisslette and Scaphitesnæse Formations by 
Pedersen (1991) and Håkansson et al. (1994). The 
Scaphitesnæse Member is the uppermost member 
of the Sølverbæk Formation in the Kilen Fjelde area.
et al. 1994). New biostratigraphic data suggest that 
the original formation may have included beds from 
various stratigraphic levels. Here the unit is revised 
to include only beds that crop out in the Røde Bak-
ker–Skalbæk area and on the southern flank of the 
Saddelfjeld hill. The Røde Bakker Beds are included 
in the Skalbæk Member.
Distribution. The beds occur in Røde Bakker, at Skal-
bæk and at Saddelfjeld, in the north-eastern part of 
Kilen Fjelde (Fig. 3). It is possible that the Røde Bakker 
Beds occur in the Hondal syncline, but the limited 
exposures do not allow conclusive recognition of 
characteristic lithologies or stratigraphic trends.
Type section. The sedimentological log RB1 covers the 
type section at Røde Bakker (Figs 34B and 37). The base 
of the section is located at 81°18’35.3”N, 013°56’18.7”W.
Fig. 37. Sedimentological log RB1 of the Røde Bakker Beds at 
the type section.
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Subdivision. The Flagellarisslette mudstone constitutes 
the lower 130 m of the Scaphitesnæse Member in the 
Kilen Fjelde area.
Distribution. The Scaphitesnæse Member occurs in 
the north-eastern part of the Kilen Fjelde area (Fig. 3).
Type section. The Saddelfjeld area forms the type sec-
tion (Fig. 38). The sedimentological log Sn1 illustrates 
the type section (Fig. 39). The base of the section is 
located at 81°19’42.6”N, 013°56’31.92”W.
Reference section. The Røde Bakker and Scaphitesnæse 
areas are the reference sections. The member is strati-
graphically more complete here than in the type sec-
tion but has not been logged.
Thickness. The member is more than 280 m thick 
(Svennevig et al. 2016).
Boundaries. Photogeological mapping shows that the 
Flagellarisslette mudstone overlies the Røde Bakker 
Beds of the Skalbæk Member (Svennevig 2018a). The 
lower boundary is placed at the first appearance of the 
mudstone succession on the top of siderite cemented 
conglomerates. The upper boundary is the present 
subaerial erosion surface.
Fossils and age. Inoceramids and ammonites are pre-
sent. Håkansson et al. (1994) reported rich faunas, 
dominated by Scaphites and inoceramid bivalves, 
concentrated in the top of the glauconitic sandstones. 
The present study presents nine inoceramid species, 
some with relatively long ranges but indicating an 
early to middle Coniacian age when compared to 
Walaszczyk (1992). Examples are Cremnoceramus cras-
sus (early Coniacian) and Inoceramus seitzi (early to 
middle Coniacian), which are recorded in both the 
Kilen Fjelde and the Gåseslette areas. The ammonite 
fauna, which can be rich in some horizons, includes 
scaphitids of S. ex. gr. geinitzi and Kossmaticeras (Alsen 
2018b).
Lithological description. The member consists of in-
terbedded mudstones and sandstones which form 
20–30 m thick, upwards coarsening successions. 
Glauconite-rich, green sand intervals occur locally 
(Håkansson et al. 1994). The upper part of the member 
shows wave ripple cross-lamination, hummocky and 
swaley cross-stratification. The trace fossils represent 
the Cruziana ichnofacies. 
Depositional environment. Based on the distribution of 
storm-generated sediment structures, the fossils as 
well as trace fossil characteristics, the Scaphitesnæse 
Fig. 39. Sedimentological log Sn1 
of the Scaphitesnæse Member 
illustrating the upper part of the 
member in the type section at 
Saddelfjeld. For location of the 
log see Fig. 3.C0
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of the overlying part of the Scaphitesnæse Member 
(see above).
Implications 
The Wandel Sea Basin – and Kilen in particular – is a 
key area for the understanding of the Mesozoic stratig-
raphy of the Arctic. Together with the biostratigraphic 
advances, the new lithostratigraphic scheme allows 
a more straightforward correlation to other arctic 
areas and forms a robust basis for future sequence 
stratigraphic and tectonostratigraphic interpretations.
The main changes to the previous lithostratigraphic 
schemes include a simplification of the ‘mid’ to Upper 
Cretaceous lithostratigraphy of Kilen (Fig. 5). Previ-
ously the strata in Kilen Fjelde were referred to two 
groups and fifteen formations, while the strata in the 
Gåseslette area constituted four formations in one 
group. The new data on lithologies and fossils have 
allowed a correlation from Kilen Fjelde to Gåseslette, 
and all the late Aptian to Santonian strata through-
out Kilen are now referred to the Galadriel Fjeld and 
Sølverbæk Formations. Other key changes include 
the assignment of the Mågensfjeld Formation to the 
Middle Jurassic instead of the Upper Cretaceous, 
the recognition of a new Gletscherport Formation 
below the upper Bajocian interval, and the dating 
of the Galadriel Fjeld Formation. The redefined Må-
gensfjeld Formation can be directly correlated with 
the Pelion Formation in North-East Greenland (e.g. 
Engkilde & Surlyk 2003), whereas the Galadriel Fjeld 
Formation correlates closely with the Carolinefjellet 
Formation on Svalbard (Grundvåg & Olaussen 2017) 
and the Christopher Formation of the Sverdrup Basin 
(Schröder-Adams et al. 2014; Sheldon et al. 2017). The 
redefined Sølverbæk Formation correlates with the 
Kveite Formation on the Barents shelf, see e.g. Nøt-
tvedt et al. (2008). 
Finally, there are several significant lithological 
boundaries that may prove useful in future regional 
correlations. These include the boundary between 
the Galadriel Fjeld Formation and the overlying 
Sølverbæk Formation, where there is a major change 
in lithology from upper offshore to middle shoreface 
deposits, dominated by sandstones, to shelf mudstone. 
Future studies may show faunal changes across this 
boundary, which would strengthen the value of the 
Sølverbæk Formation for regional correlation. It is 
possible that the flooding can be correlated to the 
extensive late Cenomanian transgression in northern 
Canada, the Western Interior Seaway and Baffin Bay 
(Schröder-Adams et al. 2014). 
Member is interpreted to represent storm-dominated 
offshore–shoreface environments.
 
Notes. The lower half of the Scaphitesnæse Member, 
including the basal fine-grained Flagellarisslette mud-
stone (see below), was not studied in the type section 
during the present study. Future work should include 
detailed documentation of the boundary between the 
Skalbæk and the Scaphitesnæse Members in the Røde 
Bakker area in order to gain better understanding 
of this stratigraphic interval. Furthermore, future 
work is needed to test whether the lower part of  the 
Scaphitesnæse Member is present in the Hondal syn-
cline (interval ~48–156 m in log Sk3, Fig. 36).
Flagellarisslette mudstone
Name and history. The Flagellarisslette mudstone is an 
informal lithostratigraphic unit which includes the 
sediments formerly referred to the Flagellarisslette 
Formation (Pedersen 1991; Håkansson et al. 1994). 
The name derives from the plant Saxifraga flagellaris, 
which grows on the plain (Håkansson et al. 1993, 
their table 1). The unit constitutes the lower part of 
the Scaphitesnæse Member. It was not studied during 
the recent field work and is therefore not formalised.
Distribution. Identical to the distribution of the Scaph-
itesnæse Member (see Fig. 3).
Type section. The Røde Bakker area.
Thickness. The Flagellarisslette mudstone is 130 m 
thick (Svennevig et al. 2016).
Boundaries. The lower boundary is identical to the 
lower boundary of the Scaphitesnæse Member. The 
upper boundary is located at the top of a c. 10 m thick 
sandstone.
Fossils and age. Inoceramids and ammonites were re-
ported by Håkansson et al. (1994). The unit is thought 
to range from early to middle Coniacian? (Fig. 6).
Lithological description. The lithological description is 
adapted from Håkansson et al. (1994) without changes: 
“Very uniform upwards coarsening sequence of grey-
ish silty mudstone with storm-sand layers through-
out. Topped by c. 10 m thick sandstone.” (Håkansson 
et al. 1994, p. 7).
Depositional environment. The unit is tentatively in-
terpreted to represent a storm-dominated offshore 
environment due to the distribution of tempestites 
(Håkansson et al., 1994) and the sedimentary facies 
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